The American Society of Anesthesiologists (ASA) scale is a widely used six-point ordinal scale that allows anaesthetists to assign a risk score to each patient scheduled for anaesthesia. Earlier studies of inter-rater reliability in assigning ASA physical status classifications to a standard set of patient descriptions have shown modest agreement. We surveyed 401 anaesthetists practising in Western Australia using descriptions of clinical history, physical examination and investigation results of ten hypothetical adult patients, pre-designed by other researchers, to have ASA class ranging 1 through 5. Anaesthetist respondents were also asked to supply their age, level of training (trainee or faculty) and sex and to indicate whether their training was undertaken mainly in Australia or New Zealand or elsewhere. The Kappa statistic (chance-corrected measure of agreement) was calculated for ten observations by all raters. Responses were received from 151 anaesthetists (response rate 38%); 64% male, 25% trainees; mean age 42 years, range 26 to 68 years; 83% trained in Australia or New Zealand. Calculated Kappa was 0.40. ASA class 2 was identified correctly least frequently and ASA class 1 was identified correctly most often. Correctly identifying ASA class was not related to age, level of training, sex or training region. We found only fair agreement among anaesthetists in assigning ASA class to ten fictitious patients, which was no better than that observed in earlier studies. Further, the range of scores assigned to standard patients' histories by anaesthetists supports earlier concerns about the robustness of this classification.
The American Society of Anesthesiologists (ASA) physical status scale is a six-point ordinal scale that allows anaesthetists to assign a predictive risk score to each patient scheduled for anaesthesia for surgery, a therapeutic procedure or a medical intervention. The scale is reproduced annually in the ASA's Relative Value Guide 1 and is shown in Table 1 . No additional information is provided by the ASA to assist anaesthetists with applying the classification system, which has continued in use since 1961 2 despite some calls for its abandonment 3 .
Previous studies have shown only modest interrater reliability when anaesthetists assign ASA classifications to standardised patients. Apart from one study among paediatric anaesthetists 4 , no similar study has been undertaken among anaesthetists practising in Australia. We surveyed anaesthetists in Western Australia to determine whether there had been a change in the level of agreement in assigning the ASA score from earlier studies. We were also interested in obtaining preliminary information about whether levels of anaesthesia training, gender or type of anaesthesia practice were associated with reliability in assigning the ASA classification to standardised patient histories.
METHODS
Following written approval from the Royal Perth Hospital Human Research Ethics Committee and the Trials Committee of the Australian and New Zealand College of Anaesthetists (ANZCA) (approval number: RPH HREC internal ref: A-09.008; ANZCA Clinical Trial Group approval on 27/4/2010), anaesthetists practising in Western Australia were contacted electronically with an invitation to participate. ANZCA reported 401 anaesthetists practising in Western Australia at the time of the survey. Respondents were invited to participate in the online survey and two MP3 players were offered as prizes for participating.
The online survey instrument provided a series of patient descriptions and the survey respondents were required to assign an ASA physical status score to each fictitious patient. Ten hypothetical patients as described by Owens et al 5 and listed in the appendix published by Mak et al 6 were used so that comparisons could be made with these earlier studies. Laboratory results were converted to International System of Units (SI units) of measurement used in Australia. An ASA class 6 patient was not included in this or earlier studies, but for this survey respondents had the opportunity to select class 6 if they wished. Data on additional demographics, type of anaesthesia practice and level and place of training were collected. Identities of the respondents were unknown to the authors and the invitation to participate and the prize draw was conducted by ANZCA administrative staff.
Survey results were collected online and analysed with PASW Statistics v.18 (SPSS Inc., Chicago, Illinois, USA) and Excel v.14 (Microsoft, Redmond, Washington, USA). For statistical purposes, ASA scores of 1 and 2 were considered a "low" category and ASA scores of 3 or greater were considered a "high" category. If a respondent scored a case history greater than the correct score, this was counted as an 'overscore' and a score lower than the correct score was counted as an 'underscore'. For statistical purposes, the number of overscores and underscores were calculated for each anaesthetist. Chi-square, Pearson correlation and t-tests were used as appropriate and the level of significance was set at 0.05. However, as the study was exploratory, no power calculation was performed. The Kappa (κ) statistic was calculated for 10 observations (patient histories) by all raters.
RESULTS
Completed surveys were received from 151 anaesthetists (response rate 38%). Sixty-four percent of the respondents were male and 25% were trainees. The mean age was 42 years (range 26 to 68 years) and 82% trained in Australia or New Zealand. Table 2 shows the number of respondents' assessments for each patient history. The proportion of respondents selecting the most frequently chosen ASA class for each patient is shown. Five patients received four different ASA scores, three patients received three different ASA scores and two patients received only two different ASA scores. Patient 5 (ASA 5) was identified as ASA 6 by two respondents and patient 8 (ASA 4) as ASA 6 by one respondent.
ASA class 1 was identified correctly both least frequently (40%, patient 7) and correctly most often (85%, patient 1). A majority of respondents correctly identified the ASA score for all patients except for patient 7 (ASA 2). This patient was scored as ASA 1 by 42%, and ASA 2 by 40% of respondents. The average proportion of respondents who correctly identified "high" ASA patients (69%) was slightly greater than the average proportion that correctly identified "low" ASA patients (63%).
The Kappa (κ) statistic for our survey was calculated at 0.40, which is generally accepted as indicating fair agreement. For each respondent their number of "correct" ASA scores (zero to ten) was used to explore the effect of age, sex, anaesthesia training category and principal place of training. The number of correct ASA scores ranged from two to ten, with seven being the most frequent number of correct scores (26% of respondents).
There were no apparent differences in overscoring and underscoring with respect to training level, place of training and sex. There was no apparent correlation between age and overscoring or underscoring. Correctly identifying ASA class appeared to be unrelated to age, level of training, sex or training region.
DISCUSSION
The original American Society of Anesthesiologists (ASA) classification was devised by Drs Saklad, Rovenstine and Taylor 7 in 1941, at the request of the organisation formerly known as the American Table 1 The six-point classification of the American Society of Anesthesiologists (ASA) published annually in their Relative Value Guide 1 Society of Anesthetists. It was designed "for statistical purposes only" and was not intended for use in clinical decision-making. It would allow anaesthetists to make fair comparisons between different hospitals or regions when reporting mortality rates. It was not designed to predict outcomes, but to be an early measure of case-mix. It contained six classes of patients and included examples of the type of patient that would be classified in each class. Classes 1 through 4 ranged from the healthy to the "sickest" (those with severe systemic disease) surgical patients. Classes 5 and 6 included emergency patients for classes 1 to 3 and 4 respectively. A class 7 was added thereafter for those patients expected to die within 24 hours, with or without surgical intervention. Later, it was modified by Dripps 2 , but not the American Society of Anaesthetists. Dripps eliminated classes 5 and 6 and proposed the use of the letter "E" for emergency patients. It was later adopted by the ASA 8 , but no examples of patients for each class were given. In 1978, Owens 5 et al tested the inter-rater reliability of the ASA classification in a questionnaire mailed to 304 anaesthetists in the USA. A total of 235 (77%) responded and analysis of variance and Duncan multiple-range tests were used to establish consistency of ratings, rather than the Kappa statistic 9 . An accompanying editorial on the ASA classification 10 by Keats argued for a multifactorial index of risk that lacked the uncertainties associated with the current system. Shortly after publication of this survey and editorial, Robinson 3 suggested that the confusion associated with this numerical coding system warranted its discontinuation and replacement with a short description of the patients' problems.
Although ASA grading has become widely used by anaesthesia societies throughout the world, further research has demonstrated some problems with its continued use. Little 11 has suggested that ASA grading is irrelevant and possibly outdated. Haynes 12 conducted a postal questionnaire survey of anaesthetists and found so much variation in assessments to conclude that the ASA grading should be considered unsatisfactory in describing the physical status of surgical patients. Ranta et al 13 undertook a similar study among Finnish anaesthetists and found considerable diversity among respondents that was considered worrisome for research purposes, but convenient for their practice. Grocott et al 14 found that the accuracy of ASA grading could be improved by publishing examples of ASA grades made by anaesthesia staff from actual patients and comparing scores of the same patients made using a technique of consensus scoring. The results of previous studies and the current study relating to the reliability of ASA grading are summarised in Table 3 .
Mak et al presented ten patient histories to 97 anaesthetists in Hong Kong and concluded that inter-rater agreement (κ=0.21-0.40) was unchanged from a study published 20 years earlier. Ragheb 15 surveyed paediatric anaesthetists and found moderate agreement (κ=0.48) in assessment of ten selected paediatric patients. In a similar study, Burgoyne 16 also found moderate agreement (κ=0.5) among 267 paediatric anaesthetists. Data from our survey showed comparable levels of agreement (κ=0.40) to earlier studies (Table 3) , but even so, our results indicate only fair agreement at best.
That there is such heterogeneity of assigned ASA scores for most of the cases assessed must remain a concern. Indeed, our data indicate that four different ASA scores were recorded for seven of the ten histories. Further, not one case was scored with perfect unanimity and only one case history received a variation limited to two different scores. Perhaps of greater concern were the responses of three anaesthetists who assigned an ASA score of 6 to ASA class 5 or 4 patients. As ASA class 6 refers to a brain dead patient, it would seem possible that these responses represented keyboard errors rather than thoughtfully considered assessments. The value of the ASA scoring depends on how the scores are applied. In Australia, ASA scores are used for several purposes. The scores are reported as a surrogate measure of patient wellness and anaesthetists may compare the distribution of casemix in their patient populations. Hospitals and health departments generally record ASA scores in their surgical and procedural patient datasets for various administrative purposes. For billing of most remunerable patients, higher ASA scores indicate an additional 'modifier' that attracts slightly higher fees payable. Our data suggest no better agreement in either direction (higher or lower) by anaesthetists who apply the score for all their patients.
While our study was exploratory and as such our findings must be interpreted accordingly, it was of interest that were no apparent differences in overscoring and underscoring with respect to training level, place of training and sex. There was also no apparent relationship between age and overscoring or underscoring. Correctly identifying ASA class also appeared to be unrelated to age, level of training, sex or training region.
The findings of this study cause us to echo previous authors' concerns regarding the scientific applicability of this common classification in medical practice. Further studies are required to compare the precision of alternative, and necessarily more complex, patient classification systems in current use by epidemiologists, such as the Charlson Comorbidity Index or Multipurpose Australian Comorbidity Scoring System 17 . Anaesthetists may readily accept an alternative scoring system for their patients if such a system is simple to apply and could be shown to have high inter-observer reliability. In the meantime, anaesthetists would be wise to recognise the limitations of ASA physical status scores. 
